The vital link between the ubiquitin-proteasome pathway and DNA repair: impact on cancer therapy.
Proteasome-dependent protein degradation is involved in a variety of biological processes, including cell-cycle regulation, apoptosis, and stress-responses. Growing evidence from translational research and clinical trials proved the effectiveness of proteasome inhibitors (PIs) in treating several types of hematological malignancies. Although various key molecules in ubiquitin-dependent cellular processes have been proposed as relevant targets of therapeutic proteasome inhibition, our current understanding is far from complete. Recent rapid progress in DNA repair research has unveiled a crucial role of the ubiquitin-proteasome pathway (UPP) in regulating DNA repair. These findings thus bring up the idea that DNA repair pathways could be effective targets of PIs in mediating their cytotoxicity and enhancing the effect of radiotherapy and some DNA-damaging chemotherapeutic agents, such as cisplatin and camptothecin. In this review, we present the current perspective on the UPP-dependent regulatory mechanisms of DNA repair and discuss their therapeutic potential in the application of PIs to a broad spectrum of human cancers.